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Abstract

Oemleria cerasiformis is a common shrub in parts of the Pacific Northwest, but

little is known about its autecology. To examine the habitat relationships of this

species, we sampled 56 stands representing most of its geographical range. These

stands contained a diverse array of woody species, indicating considerable variation

in the habitats occupied. DCAordinations for all stands and for various subsets

indicated that moisture, disturbance, and phytogeographical patterns are important

variables among stands. Both in the Willamette Valley, Oregon, and on southeastern

Vancouver Island, B.C. (areas where it is common), O. cerasiformis occurs along a

moisture gradient from Quercus garryana woods through Pseudotsuga menziesii for-

ests to streamside groves of Alnus rubra. In areas too dry for growth on uplands and
in areas of wet coniferous forest, O. cerasiformis occurs primarily along streams. It

is common on upland sites only in the narrow segment of the regional moisture

gradient that spans the transition from Q. garryana to P. menziesii forests.

Oemleria cerasiformis (Hook. & Am.) Landon (Osmaronia cer-

asiformis (Torrey & A. Gray) E. Greene), hereafter Oemleria, is a

large shrub that occurs along the Pacific coast of North America.
The monotypic genus Oemleria is similar to Prunus in many re-

spects, but is dioecious and has multiple pistils per flower. It blooms
in February or March over most of its range. Both sexes have racemes
of small white flowers. Males and females differ somewhat in flow-

ering phenology (Allen 1986), and the males on average produce
more flowers than the females (Allen and Antos 1988). The fruits

are drupes (much like those of Prunus) and ripen in May or June,

and each of the five pistils in a female flower can produce a fruit.

Oemleria leafs out in February to March (sooner than most as-

sociated deciduous shrubs), and forms few new leaves after May.
The leaves are generally retained until autumn, but on drier sites

50% or more of the leaves can be shed during dry periods in July

and August.

Individual plants can grow to 7 m in height, and can form large

clumps with ten or more closely spaced stems. The plants do not

spread via rhizomes or root sprouts, but layering of stems may
occasionally give rise to new clumps. Layering is rare, except in old

forests where plants are sometimes bent over by falling trees.

Oemleria occurs west of the Cascade Range and the Sierra Nevada
from southwestern British Columbia to central California, and is
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most common from central Oregon northward. To the south it be-

comes more restricted to wet habitats. Populations generally have
male-biased sex ratios (Allen and Antos 1988), but we have found
no niche differences between sexes (Allen and Antos unpubl.).

Little information is available on the habitat requirements of

Oemleria. In conjunction with a study of sex ratios (Allen and Antos,

unpublished data), we determined the species composition of stands

containing Oemleria throughout much of its range. In this paper we
present these results, and make inferences from them about the

ecological requirements of Oemleria.

Methods

Weexamined potential sample sites throughout the range of Oem-
leria (Fig. 1), and sampled wherever it was reasonably abundant.

Sampling was concentrated in the Willamette Valley of Oregon and
on Vancouver Island, B.C., areas where Oemleria is especially com-
mon. We chose sites to encompass as much of the variation in

habitats of Oemleria as possible. Sites were sampled if they (1)

contained 1 00 or more mature individuals (enough to obtain a good
estimate of sex ratio) and (2) were fairly homogeneous with respect

to topography and vegetation. We relaxed the first criterion occa-

sionally in habitats where it was difficult to find large populations.

Oemleria often occurs in ecotones (e.g., margins of woods) and in

patchy habitat mosaics. Thus the areas sampled were variable in

size, and often irregular in shape.

At each site, we first examined Oemleria plants to determine the

sex ratio and then recorded habitat characteristics for the area cir-

cumscribed by these plants. Wevisually estimated canopy cover for

each woody species within the area, as well as total cover of trees,

tall shrubs and low shrubs. Herbaceous plants were excluded because

we sampled when Oemleria was in bloom, prior to the emergence
of many herbaceous species. We also made observations on site

characteristics, stand structure, and probable past disturbances.

To examine patterns of variation among sites, we produced or-

dinations using Detrended Correspondence Analysis (Hill and Gauch
1980). Weincluded cover data for all taxa present in more than two
sites. All cover values were log transformed. Ordinations were ob-

tained for (1) all sites, (2) sites on Vancouver Island, and (3) sites

in the Willamette Valley. To aid in interpretation of ordination axes,

we examined species patterns plotted on the ordinations.

Nomenclature follows Hitchcock and Cronquist (1973) or Munz
(1973).

Results

All sites. Stands from different geographical regions differed in

average composition (Table 1 ), and were generally separated on the
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Fig. 1 . Map of western North America showing the approximate range of Oemleria

cerasiformis (stippled area) and locations sampled (black circles). Some circles, es-

pecially in the Willamette Valley and on Vancouver Island, represent more than one
population sampled in the same general area.
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Axis 1

AInus rubra

Acer macrophyllum

P/'cea sitchensis

O Populus trichocarpa

Fig. 2. Ordination (axes 1 and 2) from Detrended Correspondence Analysis for all

56 stands. The lines separate stands from different geographical regions. The symbols
indicate the most abundant (highest cover) tree species at the forested sites.

• young open stands

O Quercus garryana

A Pseudotsuga menziesii

A Thuja plicata

ordination (Fig. 2). Two patterns are apparent: a moisture gradient

related to exposure to Pacific storms, and a north-south floristic

gradient. Relatively dry Quercus garryana stands were on the left

side of the first axis, wet Alnus rubra stands were on the right side,

and Pseudotsuga menziesii stands occupied the center (Fig. 2).

Although moisture generally increases to the north in the study

area, the stands did not separate out in a simple north-south pattern

(Fig. 2). Dry-site species such as Quercus garryana and Symphori-
carpos albus were common in stands from the Willamette Valley

and from Vancouver Island (Table 1), which are sheltered by the

Oregon Coast Range or the Olympic and Vancouver Island Moun-
tains. In contrast, the wetter-site species, Picea sitchensis and Rubus
spectabilis occurred primarily in the Washington and California

stands, which are directly exposed to storms from the Pacific.

The non-forest stands, most of which were in early stages of succes-

sion to forest, were located on the ordination primarily between the

dry Quercus stands and the wetter stands containing conifers, Acer
macrophyllum, or Alnus rubra. The location of non-forest stands

toward the drier end of the moisture gradient represented by the
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first ordination axis is related to the presence of species characteristic

of open habitats.

The second ordination axis in Fig. 2 reflected phytogeographical

patterns. Acer circinatum and Fraxinus latifolia occur in the Wil-

lamette Valley and Washington stands but are absent from the other

stands (Table 1), which may explain why stands from both the north

and south ends of the study area occurred at the top of the ordination.

The stands sampled span a long north- south gradient, and along this

gradient many species reach range limits or change drastically in

abundance.
In order to reveal underlying patterns that might be obscured by

the strong phytogeographical gradient in the overall data set, we
examined different geographic areas separately. For the two areas

for which we had concentrations of 20 or more sample stands, we
performed separate ordinations.

Vancouver Island. The stands sampled were all on the extreme
southeast end of the island, which is the driest part. Oemleria is

abundant in a variety of habitats in this area, but is uncommon
elsewhere on the island. The ordination of the 20 stands from Van-
couver Island indicated one major gradient, a moisture gradient from
dry Quercus stands to wet Alnus stands (Fig. 3). The Quercus stands

clustered on the right side of the ordination; they generally had deep
soils, often with a high cover of Oemleria and Symphoricarpos albus.

The driest Quercus stands in the area, which occurred on shallow

soils over bedrock, supported few or no Oemleria. The Quercus
forests grade into moderately dry coniferous forest dominated by
Pseudotsuga menziesii. Oemleria is often the most common tall

shrub species in these forests. Most forests on Vancouver Island are

wetter than those containing Oemleria and would extend along the

moisture gradient off' to the left side of the ordination.

Washington. The stands sampled in Washington generally had
Alnus rubra as the dominant canopy tree, and shrubs typical of wet
sites, especially Rubus spectabilis, were common (Table 1). These
sites were wet enough to support dense coniferous forest but had
undergone human disturbance or were on stream bottoms where the

vegetation is naturally disturbed by alluvial activity. Oemleria occurs

in some very old riparian rainforests on the Olympic Peninsula.

Willamette Valley. In Oregon, Oemleria is common in the Wil-

lamette Valley and occurs along streams far into the surrounding

mountains. It is much less commonalong the coast, where it occurs

on sites similar to those sampled in Washington. Sampling was
concentrated in the Willamette Valley and adjacent parts of the

Cascade and Coastal Mountains. The first axis of the ordination of

Willamette Valley sites represented a moisture gradient from Quer-

cus garryana forests on the valley bottom to Acer macrophyllum-
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Fig. 3. Ordination (axes 1 and 2) from Detrended Correspondence Analysis of 20
stands on Vancouver Island. Symbols as in Fig. 2.

Alnus rubra forests along mountain streams (Fig. 4). The second axis

represented a gradient from streamside Alnus rubra forests, often

with considerable Fraxinus latifolia, to well drained Pseudotsuga
menziesii forests. The open sites, in the upper left region of the

ordination (Fig. 4), were mostly abandoned pastures with scattered

old trees and a few young trees and shrubs.

Although Oemleria is common in the Willamette Valley, espe-

cially along streams, it is virtually absent from many types of sites.

It is common in Quercus garryana forests on alluvial bottoms, but

rare on very wet sites dominated by Fraxinus latifolia. It occurs in

some upland Quercus and Pseudotsuga forests adjacent to the Wil-

lamette Valley. However, it is found primarily in wetter microsites

within these forests, so many of these forests may be too dry to

support Oemleria. Farther into the mountains, Oemleria is generally

confined to relatively open streamside forests.

Southern sites. The six southernmost stands sampled did not clump
tightly on the ordination of all sites (Fig. 2), and they varied con-

siderably in composition. They were all near the coast (one in south-

emOregon and five in California) and were fairly wet, as indicated

by the high cover and consistent occurrence of Alnus rubra (Table

1). Other species present, such as Picea sitchensis, Sequoia semper-

virens, and Rubus spectabilis, also indicate wet sites. Most of these

stands had been affected in the past by human disturbances (pri-

marily logging). In the Sequoia zone, Oemleria can be locally com-
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mon along streams where the tree canopy remains open, but it is

generally absent in upland forests.

Oemleria also occurs inland from the coastal Sequoia zone and
south to approximately Santa Barbara, but it is rare and no sites

were sampled. It occurs in the Sierra Nevada south to Tulare County.

In the South Coast Ranges we have observed it in alluvial Sequoia
forests near the coast and in mixed evergreen hardwood forests along

streams farther inland.

Discussion

Oemleria occurs along the Pacific Coast over a distance of 1700
km, but does not extend east of the Cascade Range or the Sierra

Nevada. It is most common at low elevations; all stands sampled
were below 250 melevation. Oemleria is usually found at low ele-

vations in the northern parts of its range, but can occur at elevations

up to 1 500 m in California. Thus the plants are generally found in

a fairly mild maritime climate.

Although Oemleria was the most abundant shrub in some of the

forests stands that we sampled, it is uncommon over much of its

geographical range and is often restricted to specific types of habitats.

In the south, Oemleria is rare primarily because most of the land-

scape is too dry to support it, and it occurs along streams or in other
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moist locations. Even as far north as Vancouver Island there are

sites too dry for Oemleria, as indicated by abrupt edges of popula-
tions along rocky areas with stunted Quercus garryana. Wehave
observed dieback and mortality of O. cemsiformis on some Quercus
sites in British Columbia during dry years. In most of western Wash-
ington and coastal Oregon, Oemleria occurs along streams in a ma-
trix of wet coniferous forests. It is generally absent from upland sites

wet enough to support Tsuga heterophylla forest. Thus the abun-
dance of Oemleria is greatly limited in the northern part of its range,

where wet coniferous forests cover much of the landscape. Its oc-

currence along streams is probably related to chronic disturbance

resulting from alluvial activity. Throughout much of its range, Oem-
leria extends along streams into both wetter and drier areas than it

normally occupies in upland vegetation.

Lack of moisture is unlikely to be the reason for the absence of

Oemleria from wet, upland coniferous forests. The plants are prob-

ably unable to survive in the low light environment under dense

coniferous canopies. Although Oemleria is moderately shade tol-

erant and grows well under Quercus garryana and in open stands of

Pseudotsuga menziesii, we frequently observed plants dying back
(apparently from lack of light) when overtopped by Abies grandis or

Thuja plicata. It is also possible that the soils of wet, upland conif-

erous forests are unfavorable for Oemleria, which normally grows
on relatively rich alluvial soils or on soils that developed under
hardwood forests or savanna. Many of the Pseudotsuga forests in

which Oemleria grows have developed from Quercus woodlands in

historic times, as a result of fire suppression.

Oemleria reaches its greatest regional abundance in areas where
it grows on upland sites spanning the transition from Quercus gar-

ryana to Pseudotsuga menziesii forests. The abundance of Oemleria

in the Willamette Valley of Oregon reflects the large areas of such

habitat. These areas previously supported fire-maintained Quercus

savanna or woodland, which has now become Quercus or Pseudo-

tsuga forest (Franklin and Dymess 1973; Thilenius 1968). Oemleria

occurs in Pseudotsuga forests that have developed on former prairie

sites in Washington (Franklin and Dymess 1973). In northern Cal-

ifornia, Oemleria sometimes grows with Quercus garryana above
the fog belt in woodlands that are more similar to those in the

Willamette Valley than to other Quercus woodlands in California

(Sugihara et al. 1987).

Young Oemleria plants are most frequent in partially disturbed

areas, e.g., under scattered trees in abandoned pastures or along

forest margins. First year seedlings can be abundant in forests but

seem to rarely survive long except in openings. Even-aged popula-

tions are uncommon, and Oemleria does not appear to invade open
sites rapidly. Young plants usually occur beneath old plants. Seed-
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lings can establish in open grassy areas, but they usually do so in

very low density.

Oemleria can be very long-lived. The plants frequently die back

when conditions are adverse but often resprout from the base, which
may allow them to persist longer under low light conditions, as

observed for Prunus serotina (Auclair and Cottam 1971). In rela-

tively open forests along streams, Oemleria populations can persist

because of the occasional establishment of new plants on disturbed

microsites and the low mortality rates of shrubs that may pass through

multiple generations of stems.

Historically, individual Oemleria plants probably were adversely

affected by frequent fires because of their thin bark and large size.

Fire suppression, which initially may have led to density increases

in Oemleria populations, also results in succession to coniferous

forests, which has probably eliminated populations on some sites.

Pseudotsuga menziesii can form fairly dense stands on sites too dry

for Oemleria. If the same processes restricting Oemleria in wet co-

niferous forests also operate in the drier coniferous forests that can

develop from Quercus woodlands, the species may decrease in abun-
dance on upland sites. Factors that prevent the development of dense

coniferous forests, including fires in the past and some forms of

human disturbance at present, are important in maintaining the

abundance of Oemleria on uplands.

In summary, it appears that the local abundance and overall geo-

graphical distribution of Oemleria are related to: (1) a restriction to

a fairly mild, maritime climate, (2) a moisture requirement that

restricts its distribution to moist areas over much of its range, (3)

an inability to tolerate either low light levels or soil conditions in

wet, upland coniferous forests, which greatly restricts its distribution

and abundance in the northern part of its range, and (4) a need for

some disturbance of the vegetation to allow seedling establishment.

Thus, O. cerasiformis occurs along streams over a large geographic

area, but occurs on upland sites only on a narrow segment of the

regional moisture gradient.
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